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PCT 

REQUEST 



The undersigned requests that the present 
international application be processed 
according to the Patent Cooperation Treaty. 



For receiving Office use only 



International Application No. 



International Filing Date 



Name of receiving Office and "PCT International Application" 



Applicant's or agent's file reference K—QAporh i Ha 
(if desired) (/ 2 characters maximum) * OUUafDiae 



Box No. I TITLE OF INVENTION 

FLUORESCENT RETROREFLECTIVE SHEETING 



Box No. II APPLICANT 



Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country. The country of the 
address indicated in this Box is the applicant s State (that is, country) of residence if no State 



NIPPON CARBIDE KOGYO KABUSHIKI KAISHA 
11-19, Kohnan 2-chome, Minato-ku, 
TOKYO 108-8466 JAPAN 


Telephone No. 


Facsimile No. 


Teleprinter No. 


State (that is, country) of nationality: 

JAPAN 


State (that is. country) of residence: 

JAPAN 


This person is applicant | | all designated rr-A all designated States except | 1 the United States | 1 the Stales indicated in 

for the purposes of; 1 1 States 1 V 1 the United States of America | | of America only | J the Supplemental Box 


Box No. Ill FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S) 



| I This person is also inventor. 



Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country. The country of the 
address indicated in this Box is the applicant s State (that is, country) of residence if no State 
of residence is indicated below.) 



Ikuo MIMURA 
3700-5. Butsuden, 
937-0061 JAPAN 



Uozu-shi. T0YAMA 



This person is: 

| | applicant only 

| y | applicant and inventor 

I J inventor only (If this check-box 
is marked, do not fill in below.) 



State (that is, country) of nationality: 



JAPAN 



State (that is. country) of residence: 



JAPAN 



This person is applicant 
for the purposes of: 



□ all designated 
■ 



Stales 



□ all designated States except 
the * ' ■ ' "* ■ 



the United States of America 



e United States 
of America only 



m 



□ the States indicated in 
the Supplemental Box 



Further applicants and/or (further) inventors are indicated on a continuation sheet. 



Box No. rV AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 



The person identified below is hereby/has been appointed to act on behalf 
of the applicant(s) before the competent International Authorities as: 



agent [ | common representative 



Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country.) 

(6078) Heikichi 0DAJIMA, patent attorney 
(7421) Yoji ESUMI. patent attorney 
Odajima Patent Office, Nippon Jitensha Bldg. , 9-15. 
Akasaka 1-chome, Minato-ku, TOKYO 107-0052 JAPAN 



Telephone No. 

03-3585-2256 



Facsimile No. 

81-3-3582-3521 



Teleprinter No. 



□ 



Address for correspondence: Mark this check-box where no agent or common representative is/has been appointed and the 
space above is used instead to indicaic a special address to which correspondence should be sent. 



Form PCT/RO/101 (first sheet) (July 1998; reprint January 2001) 



See Notes to the request form 



Sheet No- 




Continuation of Box No. Iir^^FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S) 



if none of the following sub-boxes is used, this sheet should not be included in the request. 


Name and address: (Family name followed by given name; for a legal entity, fit 11 official 
designation. The address must include postal code and name of country. The country of the 
address indicated in this Box is the applicant 's State (that is, country) of residence if no State 
of residence is indicated below.) 

Akihiro MATSUOA 

Nippon Carbide Kogyo Kabushiki Kaisha Seiwa-ryo, 
1-9-11, Shinkanaya. Uozu-shi. TOYAMA 937-0801 
JAPAN 


This person is: 

| | applicant only 

| V j' applicant and inventor 

| 1 inventor only (If this check-box 
is marked, do not fill in below.) 


State (that is. country) of national ity: 

JAPAN 


State (that is. country) of residence: ■ * r> * n 

JAPAN 


This person is applicant | i all designated 1 1 all designated States except T\A tnc United States | 1 the States indicated in 

for the purposes of: 1 1 States | | the United States of America 1 V I of America only | J the Supplemental Box 


Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country. The country of the 
address indicated in this Box is the applicant 's State (that is. country) of residence if no State 
of residence is indicated below.) 

Takashi Y0SHI0KA 

3700-24, Yokomichi, Namer i kawa-sh i , 
TOYAMA 936-0873 JAPAN 


This person is: 

j | applicant only 

applicant and inventor 

| | inventor only (If this check-box 
is marked, do not fill in below.) 


State (that is, country) of nationality: jyypyyy 


State (that is, country) of residence: J^pyy^ 


This person is applicant I 1 all designated | 1 all designated States except TyA thc United States I 1 the Stales indicated in 

for the purposes of: 1 1 States | | thc United States of America 1 V 1 of America only | | the Supplemental Box 


Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country. The country of the 
address indicated in this Box is the applicant *s State (that is. country) of residence if no Stale 
of residence is indicated below.) 


This person is: 

[ | applicant only 

| [ applicant and inventor 

1 1 inventor only (If this check-box 
' ' is marked, do not fill in below.) 


State (that is. country) of nationality: 


State (that is. country) of residence: 


This person is applicant I I all designated 1 1 all designated Stales except 1 1 thc United States I 1 the States indicated in 

for the purposes of: 1 1 States | | thc United Slates of America | | of America only | | thc Supplemental Box 


Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country. The country of the 
address indicated in this Box is the applicant s State (thai is, country) of residence if no State 
of residence is indicated below.) 


This person is: 

| | applicant only 

| | applicant and inventor 

j | inventor only (If this check-box 
is marked, do not fill in below.) 


State (that is. country) of nationality: 


State (that is, country) of residence: 


This person is applicant 1 1 all designated I 1 all designated States except | 1 the United States 1 | the States indicated in 

for the purposes of: 1 1 Stales | | ihe United States of America | | of America only | | the Supplemental Box 


| Further applicants and/or (further) inventors are indicated on another continuation sheet. 



Form PCT/RO/IOI (continuation sheet) (July 1998; reprint January 2001 ) See Notes to the request form 



Sheet No. 



Box No.V 



DESIGNATION OF STATES 



The following designations are hereby made under Rule 4.9(a) (mark the applicable check-boxes; at least one must be marked): 

- Regional Patent 

- □ AP ARIPO Patent: GH Ghana, CM Gambia, KE Kenya, LS Lesotho, MW Malawi, MZ Mozambique, SD Sudan, SL Sierra Leone, 

SZ Swaziland, TZ United Republic of Tanzania, UG Uganda, ZW Zimbabwe, and any other State which is a Contracting State 
of the Harare Protocol and of the PCT 

□ EA Eurasian Patent: AM Armenia, AZ Azerbaijan, BY Belarus, KG Kyrgyzstan, KZ Kazakhstan, MD Republic of Moldova, 

RU Russian Federation, TJ Tajikistan, TM Turkmenistan, and any other State which is a Contracting State of the Eurasian Patent 
/ Convention and of the PCT 
0 EP European Patent: AT Austria, BE Belgium, CH and LI Switzerland and Liechtenstein, CY Cyprus, DE Germany, 
DK Denmark, ES Spain, FI Finland, FR France, GB United Kingdom, GR Greece, IE Ireland, IT Italy, LU Luxembourg! 
MC Monaco, NL Netherlands, PT Portugal, SE Sweden, TR Turkey, and any other State which is a Contracting State of the 
European Patent Convention and of the PCT 

□ OA OAPI Patent: BF Burkina Faso, BJ Benin, CF Central African Republic, CG Congo, CI Cote d'lvoire, CM Cameroon, 

GA Gabon, GN Guinea, GW Guinea-Bissau, ML Mali, MR Mauritania, NE Niger, SN Senegal, TD Chad, TG Togo, and any 
other State which is a member State of OAPJ and a Contracting State of the PCT fij other kind oj protection or treatment desired, 
specify on dotted line) 

National Patent (if other kind of protect ion or treatment desired, specify on doited line): 



□ LC 

□ LK 

□ LR 

□ LS 

□ LT 



□ AE United Arab Emirates 

□ AG Antigua and Barbuda 

n AL Albania 

r~l AM Armenia 

□ AT Austria 

I~1 AU Australia □ hj 

□ AZ Azerbaijan Q lv 

□ BA Bosnia and Herzegovina [] |vt A 

□ BB Barbados □ MD 

□ BG Bulgaria □ mg 

□ BR Brazil □ MK 

□ BY Belarus □ mn 

ElBZ Belize . ; □ MW Malawi 

H CA Canada □ MX Mexico 



Saint Lucia 
Sri Lanka 
Liberia 

Lesotho 

Lithuania 
Luxembourg 
Latvia 

Morocco 

Republic of Moldova 

Madagascar 

The former Yugoslav Republic of Macedonia 
Mongolia 



fCH and LI Switzerland and Liechtenstein 



□ MZ 



China □ NO 

□ CR Costa Rica □ 

□ CU Cuba □ PL 

□ CZ Czech Republic □ PT 

O DE Germany Q 

□ DK Denmark □ RU 



□ DM Dominica 



□ SD 



□ DZ Algeria □ SE 

□ EE Estonia Q sg 

□ ES Spain □ SI 

□ FI Finland □ SK 

□ GB United Kingdom □ SL 

□ GD Grenada □ TJ 

□ GE Georgia □ TM 

□ GH Ghana □ TR 



□ GM Gambia 



□ TT 



□ HR 

□ HU 

□ ID 

□ IL 
IN 
IS 
JP 
KE 
KG 
KP 
KR 
KZ 



Croatia □ TZ 

Hungary □ UA 



□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 



Indonesia 9^ UG 

Israel 0 US 

India □ UZ 

Iceland □ VN 

Japan □ YU 

Kenya □ ZA 

Kyrgyzstan □ ZVV 

Democratic People's Republic of Korea Check-box reserved for designating States which have become 

Republic of Korea party to the PCT after issuance of this sheet: 

Kazakhstan O 



Mozambique 
Norway 

New Zealand 

Poland 

Portugal 

Romania 

Russian Federation 

Sudan 

Sweden 

Singapore 

Slovenia 

Slovakia 

Sierra Leone 

Tajikistan 

Turkmenistan 

Turkey 

Trinidad and Tobago 

United Republic of Tanzania 

Ukraine 

Uganda 

United States of America . . 

Uzbekistan 

Viet Nam 

Yugoslavia 

South Africa 

Zimbabwe 



Precautionary Designation Statement: In addition to the designations made above, the applicant also makes under Rule 4.9(b) all other 
designations which would be permitted under the PCT except any designaiion(s) indicated in the Supplemental Box as being excluded 
from the scope of this statement. The applicant declares that those additional designations are subject to confirmation and that any 
designation which is not confirmed before the expiration of 1 5 months from the priority date is to be regarded as withdrawn by the applicant 
at the expiration of that time limit. (Confirmation (includingjees) must reach the receiving Office within the /5-month time limit J 



Form PCT/RO/ 1 0 1 (second sheet) (January 200 1 ) 



See Notes to the request form 



Sheet No. 



Box No. VI PRIORITY CLAIM 



Filing date 
of earlier application 
(day/month/year) 



item (1) 

11.04.00 

item (2) 



Number 
of earlier application 



Pat. Application 
2000-109425 



□ 

Further priority claims are indicated in the Supplemental Box 



Where earlier application is: 



national application: 
country 



Japan 



regional application:* 
regional Office 



international application 
receiving Office 



item (3) 



The receiving Office is requested to prepare and transmit to the International Bureau a certified copy 
of the earlier application(s) (only if the earlier application was filed with the Office which for the 
purposes of the present international application is the receiving Office) identified above as item(s): (1 ) 



* Where the earlier application is an ARJPO application, it is mandatory to indicate in the Supplemental Box at least one country party to the Paris 
Convention for the Protection of Industrial Property for which that earlier application was filed (Rule 4J0(b)(ii)). See Supplemental Box. 



Box No. VII INTERNATIONAL SEARCHING AUTHORITY 



Choice of International Searching Authority (ISA) 

(if two or more International Searching Authorities are 
competent to carry out the international search, indicate 
the Authority chosen; the two-letter code may be used) : 

ISA/ JP 



Request to use results of earlier search; reference to that search (if an earlier 
search has been carried out by or requested from the International Searching Authority): 



Date (day/month/year) 



Number 



Country (or regional Office) 



Box No. VIII CHECK LIST; LANGUAGE OF FILING 



This international application contains 
the following number of sheets: 

request 4 

description (excluding 
sequence listing part) 

claims 

abstract 

drawings 

sequence listing part 



of description 
Total number of sheets 



22 
3 
1 
2 

0 



32 



This international application is accompanied by the item(s) marked below: 
i - | fee calculation sheet 
j \J\ patent revenue stamps 

certificate of payment of fee 



rVJ] sep2rate signed 
I V\ power of attorney 



| | priority document(s) identified in 
1 1 Box No. VI as item(s): 

I 1 translation of international application 
' ' into (language): 

I I separate indications concerning deposited 
' ' microorganism or other bioloeical material 



3 . 



□copy of general 
power of attorney 

□statement .explaining 
lack of signature 



□ nucleotide and/or amino acid sequence 
listing in computer readable form 



9 ■ | | other (specify): 



Figure of the drawings which 
should accompany the abstract: 


Language of filing of the Japanese 

international application: r 


Box No. IX SIGNATURE OF APPLICANT OR AGENT 



Next to each signature, indicate the name of the person signing and the capacity in which the person signs (if such capacity u not obvious from reading the request). 



(6078) Heikichi 0DAJIMA 
patent attorney 



(7421) Yoji ESUMI 

patent attorney 





1 . Date of actual receipt of the purported 
international application: 


2, Drawings: 


3. Corrected date of actual receipt due to later but 
timely received papers or drawings completing 
the purported international application: 


| | received: 


4. Date of timely receipt of the required 
corrections under PCT Article 1 1(2): 


[ 1 not received: 


5. International Searching Authority IC , . . ip 
(if two or more are competent): loA / ui 


6. J I Transmittal of search copy delayed 
1 1 until search fee is paid. 





Date of receipt of the record copy 
by the International Bureau: 



For International Bureau use only 



Form PCT/RO/101 (last sheet) (July 1998; reprint January 2001 ) 



See Notes to the request form 



PATENT COOPERATION ^EATY 



WO 01/77720 
PCT/JP01/01294 



From the INTERNATIONAL BUREAU 



PCT 

NOTICE INFORMING THE APPLICANT OF THE 
COMMUNICATION OF THE INTERNATIONAL 
APPLICATION TO THE DE^IfiNATFD nFFIPP<; 

(PCT Rule 47.1(c), first sentence) 


To: 

ODAJIMA, Heikichi 
Odajima Patent Office 
Nippon Jitensha Building 
9-15, Akasaka 1-chome 

ivunato-Ku jSSx^z-I Ve>>^ 
Tokyo 107-0052 A—-^. < ^\ 
JAPON L^l 2 ^} 


Date of mailing (day/month/year) 
18 October 2001 (18.10.01) 


Applicant's or agent's file reference 
K-80Carbide 


IMPORTANT NOTICE 


International application No. International filing date (day/month/year) Priority date (day/month/year) 
PCT/JP01/01294 22 February 2001 (22.02.01) 11 April 2000 (11.04.00) 


Applicant 

NIPPON CARBIDE KOGYO KABUSHIKI KAISHA et al 



1. Notice is hereby given that the International Bureau has communicated, as provided in Article 20, the international application 
to the following designated Offices on the date indicated above as the date of mailing of this Notice- 
US 



In accordance with Rule 47.1 (c), third sentence, those Offices will accept the present Notice as conclusive evidence that 
the communication of the international application has duly taken place on the date of mailing indicated above and no copy 
of the international application is required to be furnished by the applicant to the designated Office(s). 

2. The following designated Offices have waived the requirement for such a communication at this time: 
CA,CN,EP 



The communication will be made to those Offices only upon their request. Furthermore, those Offices do not require the 
applicant to furnish a copy of the international application (Rule 49.1 (a-bis)). 

3. Enclosed with this Notice is a copy of the international application as published by the International Bureau on 
18 October 2001 (18.10.01) under No. WO 01/77720 



REMINDER REGARDING CHAPTER II (Article 31(2)(a) and Rule 54.2) 

If the applicant wishes to postpone entry into the national phase until 30 months (or later in some Offices) from the priority 
date, a demand for international preliminary examination must be filed with the competent International Preliminary 
Examining Authority before the expiration of 19 months from the priority date. 

It is the applicant's sole responsibility to monitor the 1 9-month time limit. 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has the 
right to file a demand for international preliminary examination. 



REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

If the applicant wishes to proceed with the international application in the national phase, he must, within 20 months 
or 30 months, or later in some Offices, perform the acts referred to therein before each designated or elected Office. 

For further important information on the time limits and acts to be performed for entering the national phase, see the 
Annex to Form PCT/IB/301 (Notification of Receipt of Record Copy) and Volume II of the PCT Applicant's Guide. 



The International Bureau of WIPO 
34, cherntn des Colombettes 
121 1 Geneva 20, Switzerland 


Authorized officer 

J. Zahra 


Facsimile No. (41-22) 740.14.35 


Telephone No. (41-22) 338.83.38 



Form PCT/IB/308 (July 1996) 



PATENT COOPERATION (lfe:ATY 



PCT/JP01/01294 



From the INTERNATIONAL BUREAU 



PCT 


To: 




NOTIFICATION OF RECEIPT OF 
RECORD COPY 

(PCT Rule 24.2(a)) 


ODAJIMA, Heikichi 
Odajima Patent Office 
Nippon Jitensha Building 
9-15, Akasaka 1-chome 
Minato-ku 
Tokyo 107-0052 
JAPON 





Date of mailing (day/month/year) 
26 March 2001 (26.03.01) 


IMPORTANT NOTIFICATION 


Applicant's or agent's file reference 
K-80Carbide 


International application No. 
PCT/JP01/01294 



The applicant is hereby notified that the International Bureau has received the record copy of the international application as 
detailed below. 

Name(s) of the applicant(s) and State(s) for which they are applicants: 

NIPPON CARBIDE KOGYO KABUSHIKI KAISHA (for all designated States except US) 

MIMURA, Ikuo et al (for US) 

International filing date : 22 February 2001 (22.02.01 ) 

Priority date(s) claimed 1 1 April 2000 (11 .04.00) 

Date of receipt of the record copy 

by the International Bureau 09 March 2001 (09.03.01) 

List of designated Offices : 



EP rA^BE^CKCY^DE^K^S^FI^R^B^R.IEJT^U^MCNUPT^SE^R 
National :CA,CN,US 



ATTENTION 

The applicant should carefully check the data appearing in this Notification. In case of any discrepancy between these data 
and the indications in the international application, the applicant should immediately inform the International Bureau. 

In addition, the applicant's attention is drawn to the information contained in the Annex, relating to: 
time limits for entry into the national phase 
confirmation of precautionary designations 
requirements regarding priority documents 



X 



X 



A copy of this Notification is being sent to the receiving Office and to the InternationalSearching Authority. 



The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 



Facsimile No. (41-22) 740.14.35 



Authorized officer: 

H. Zhou 

Telephone No. (41-22)338.83.38 




Form PCT/IB/301 (July 1998) 



003919684 



HUI/JP01/01294 

PATENT COOPERATION EATY 





From the INTERNATIONAL BUREAU 


PCT 

NOTIFICATION CONCERNING 
SUBMISSION OR TRANSMITTAL 
OF PRIORITY DOCUMENT 

(PCT Administrative Instructions, Section 411) 


To: 

ODAJIMA, Heikichi 

Odajima Patent Office ^^ r 7 r ^*^ 
Nippon Jitensha Building 

9-15, Akasaka 1-chome / jj/iT" ^-^^\ 
Minato-ku ? i 
Tokyo 107-0052 SpSAdl^T^- 1 J 

japon V XUi ^Mc<£pf 


Date of mailing (day/month/year) 
25 April 2001 (25.04.01) 




Applicant's or agent's file reference 
K-80Carbide 


IMPORTANT NOTIFICATION 


International application No. 
PCT/JP0 1/0 1294 


International filing date {day/month/yea r) 
22 February 2001 (22.02.01) 


International publication date (day/month/year) 

Not yet published 


Priority date (day/month/year) 
11 April 2000(11.04.00) 


Applicant 

NIPPON CARBIDE KOGYO KABUSHIKI KAISHA et al 



1 . The applicant is hereby notified of the date of receipt (except where the letters "NR" appear in the right-hand column) by the 
Internationa' Bu r e?u o f the priority Hoo' jment(s) relating to the earlier application(s) indicated below. Unless otherwise 
indicated by an asterisk appearing next to a date of receipt, or by the letters "NR", in the right-hand column, the priority 
document concerned was submitted or transmitted to the International Bureau in compliance with Rule 1 7.1 (a) or (b). 

2. This updates and replaces any previously issued notification concerning submission or transmittal of priority documents. 

3. An asterisk{*) appearing next to a date of receipt, in the right-hand column, denotes a priority document submitted 
or transmitted to the International Bureau but not in compliance with Rule 17.1(a) or (b). In such a case, the attention 
of the applicant is directed to Rule 17.1(c) which provides that no designated Office may disregard the priority claim 
concerned before giving the applicant an opportunity, upon entry into the national phase, to furnish the priority document 
within a time limit which is reasonable under the circumstances. 

4. The letters M NR" appearing in the right-hand column denote a priority document which was not received by the International 
Bureau or which the applicant did not request the receiving Office to prepare and transmit to the International Bureau, 

as provided by Rule 17.1(a) or (b), respectively. In such a case, the attention of the applicant is directed to Rule 17.1(c) which 
provides that no designated Office may disregard the priority claim concerned before giving the applicant an opportunity, 
upon entry into the national phase, to furnish the priority document within a time limit which is reasonable under the 
circumstances. 

Priority date Priority application No. Country or regional Office Date of receipt 

or PCT receiving Office of priority document 

11 Apri 2000 (11.04.00) 2000/109425 JP 17Apri2001 (17.04.01) 



The International Bureau of WIPO 


Authorized officer 




34, chemin des Colombettes 
1211 Geneva 20, Switzerland 


Tessadel PAMPLIEGA 




Facsimile No. (41-22) 740.14.35 


Telephone No. (41-22) 338.83.38 




Form PCT/lB/304 (July 1998) 




003983582 



4* If 



ts & m 



EP 



xs s 



PCT 



(2fc8&, jfeJfitTMliJ^40, 41&) 
(PCT18^ PC T8UUJ43, 44] 



ttiJSAXfiftSA 
OSISfB-§- K-80Carbide 


4-««>¥l**teOVvCtt. HI^5ifi«^2l#ii4P«S;(PCT/I SA/22 0) 


PCT/ J P 0 1/0 12 9 4 


(B.M.ifi) 2 2. 0 2. 0 1 


(B.^.^) 11- 04. 00 





i. mmm^m^<nm^ 



5. s^a H mmAi>mmLtii><D$:ifrv&-tz 0 

□ JBffl««c*$tu-CV^«J:5t\ j£JStT8iiiJ3&473: (P CT8UW38. 2(b)) ©ajfel^J: 0 

6. BK)»i:i:t>»c^***uSBItt, 

« 1 Bfc-i-S. □ ffl«Aas*Uifci3t>-C*>S. □ ftL 

(x) ttUKAtt@&**$ttrt>ofc. 



iSPCT/ISA/2 10 (gl^) (I 9 9 8¥7fl) 



H^PE&S - i^tVf PCT/JP01/01294 



a. mw<Dm-rzftm<o#m (mmMn#m (ipo ) 

Int. C 1 7 G02B5/12, C09B57/00 



ffl&zfi^tzm'wmn immntMm (ipo ) 

Int. CI 7 G02B5/12, C09B57/00 



B #!lllffl#r^k$g 1 9 2 6- 1 9 9 6^ 

B #StkHflflfflfr^$R 1 9 7 1-2 0 0 1f 

0*iI»H«lf^« 1 994-2 00 1^ 

B^HUfflgf^g^fa 1 99 6-200 1f 



(J. R. Geigy A. G. ) 
0 8. 6 9) 



US, 345888 0, A 
5. 8B. 1 9 6 9 (0 5. 

&JP, 42-23606, B, ±X 

&BE, 6 7 2 2 2 4, A &CH, 

&FR, 1455513, A &GB, 

&NL, 6 5 1 4 7 5 5, A &DE, 



1-12 



4 6 5 5 5 1, A 
1085456, A 
146977 0, B 



XiR (ift?rttt) 
TOj PSRlCfcaflfl*, ftffl. J5^4$fcB&-*-S:*:iR 



r&j Pi— /^xv h77 5 y — 



2 4.0 5.0 1 


SRtM£4Bfir<0*gi£B ■ , ^ ^ 

0b. 06.0 i 


B*H#ffF/f (1SA/JP) 
f|5{g#^ 1 0 0-8 9 1 5 
m3K» s HtBE«iSBa = TB4#3* 


Bb5#-§- 03-3581-1101 F* 


2 V 


9 6 11 


Ml 3 2 7 1 



^PCT/ISA/2 10 (g2^) (1 9 9 8¥7fl) 



mm 



4§- PCT/JP01/01294 



c mz) 



A 



A 



JP, 61-5809 9, B2 ( 0 *{k|gt*S;#tt) 
10. 12^. 1 9 8 6 (1 0. 1 2. 8 6) 

(77 $ y-fcD 

JP, 62-12822, B2 (0 aMfcSSSfcfe^tt) 
2 0. 3£. 1 9 8 7 (2 0. 0 3. 8 7) 

US, 5272562, A (Minnesota Mining and Manufacturing 
Company) 21. 12^. 1993 (21. 12. 93) 

&JP, 6-25006, A, ^J, ±m 

&EP, 6 0 9 8 8 0, Al &AU, 9 3 5 2 8 0 8, A 

&CA, 2 1 1 2 5 2 4, A &BR, 9-4 0 0 3 7 0, A 
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(57) Abstract: A fluorescent retroreflective sheet of 
the confined-air type which comprises a surface-protec- 
tive layer disposed on the side on which light is to strike, 
a binder layer connected to the surface-protective layer 
through a network bonding part, an air layer consisting 
of air confined by the network bonding part between 
the surface-protective layer and the binder layer, and a 
retroreflective element layer disposed between the sur- 
face-protective layer and the air layer (or between the 
binder layer and the air layer), wherein at least one layer 
located on the light incidence side of the confined-air 
layer contains at least one fluorescent dye selected from 
the group consisting of benzimidazole coumarin type 
fluorescent dyes represented by formula (1) and ben- 
zopyran type fluorescent dyes represented by formula 
(2). The sheet is excellent in appearance and long-last- 
ing weatherability. 



O 




(2) 



WO 01/77720 Al I lllll I 111! 1 lllll 111 f II III lllll lllll lllll Hill llll lllllll III] I II llll 



(81) (MPl): CA, CN, US. 



(57) £tt: 

m\ jS tz < 1 1> i o © jb ^ ( i ) 




(1) 




(2) 



WO 01/77720 Al llllliIIOIIlllRlIlllllHI]HI|| 



(84) *t5E m (&&): 3 - Q -y / iftfr (AT, BE, CH, CY, DE, 
DK, ES, FI, FR, GB, GR, IE, IT, LU, MC.NL, PT, SE, TR). 



WO 01/77720 



PCT/JPOl/01294 



Kfctt 5i^5!f £P*>. ^v- hJEmfrZAM UfcftoKJWffjKlwft 

ft&KMLTi*. tt*ftfttt % A**ft#tSU EUEft#tt© = ttt6*<S# 

£ft3 0 B ^ i: 1^5 y ^ h ® Hi; j| (: ^ n 1 1 , 5 . ^ fc ^ ^ $ 

^'iiSI* *> - h (D B * tc % i/ - }> ©*Iigt£ £rnj_t£ 

1 



WO 01/77720 



PCT/JP01/01294 



o — > K (R o w 1 and) ©#H#ffl& 3 , 8 3 0,6 8 

hodamine B Extra x Rhodamine 6 D G N ^ 
Fluorol 7GN^Amaplast Orange LFPS 

£ /c. ( P a v a 1 k a ) ©#ffli|tf*rlf§ 5 , 3 8 7,4 5 8^ 

Thioindigoid7^> Thioxanthene^^ Be 
nzoxazole Coumarini^^fctiPerylene i 

m i d e&m&&fctMZftfz = nmm* -i---mj&Rmm¥m 

£ fc. /< - > X (Burns) ©#g#t?f|S 5 , 6 0 5 , 7 6 Hi:li^ 
= -j--nMfc% : %?m fc> Thixanthone 

^ > Peryl ene i m i d elifc'liTh i o ind i goid 

/< — > X (Burns) ©#S#HFfl§ 5,6 7 2 , 6 4 3f I: 

erylene imide^^fc^^fixLumogen F Yel 
low 083, CI Solvent Yellow 160:1, 

2 



WO 01/77720 



PCT/JPOl/01294 



CI Solvent Green 4, C I Pigment Ye 
llow 1 0 1> C I Solvent Yellow 131. C 
I Solvent Yellow 98.0raset Yello 
w 8GF.CI Solvent G r e e n 5 Golden 
Yellow D 3 0 4 ^biifn5#^©^7fetl4t©ll^*^tf 

is tift ±tzm&iz&t,^x&mztiT:^z&yt&j%M fern's - 

H © 6fl ^ 

d; ztmrn §ii <t * /c (i^^M/i i ^m® t © is k t&g $ ntz n 

J: <0 KMitmK&^'Jrtz < i h 1 o©« a<5t ( 1 ) 



3 



WO 01/77720 



PCT/JP01/01294 




(1) 



y i *i j; # Y a « -e ft-eftzRafclSC^ > vry^> t^*;^, r;u^ 

Y 3 fc«£ Y'ti^ft-eftTk??!^ x ^o^r>M^> 7^^->l, 
v 7 7 ^ £ li - hoiT*«, 
ft5 ^> y t° 5 >^^7tJfe» J: *> £ Sflfr £31* ft *&7fcifeJft<Z> 




(2) 



CN 



4 



WO 01/77720 



PCT/JPOl/01294 



— 3\ H»SJ»*> - h ©^^fe#-^o/cJ6(r^ffl$ ft55t (1) ©^ 

5 



WO 01/77720 



PCT/JP01/01294 



t^BS4 2 - 2 3 6 0 6^^|g ( = U. S. Patent 3, 4 
5 8, 8 8 0 ; DE-B- 1, 469, 770) #M) > * ©tt^#J£ 



^ 1 




(iU) 





R 1 


R 2 




R 4 


1-1 


C4H9 


C4H9 


H 


CH 3 


1-2 


C2H5 


C2H6 


H 


SO2CH3 


1-3 


C2H5 


C2H5 


H 


H 


1-4 




CH 3 


H 


H 


1-5 


C2H5 


C2H5 


H 


Br 



■C*DloR 3 SJ>'R 4 *^C7j<iiif T'*5^ (1) ©ffe^M^ 
>^£?ilT£> *) » Z(D h(Dlt |"*7 -f-fe y hSF-GJ ( B*4tM (#0 Ms 
i8joo£ ) ^ rSumikaron Brilliant Flavin 
e 8 G F F J (tt^lkfll <**> SU i§o D a£> . mt LTrfrJlSft 

6 



WO 01/77720 



PCT/JPO 1/01294 



BS62-1282 2-^&$8. 4#&H3 6 1 - 5 8 0 9 9 #PflB3 5 

7 - 3 1 9 5 8 N ^©ftl^J^^l/nii'^O <t 0 T * 

<5 © 




C$2) 





Y 1 




Y 2 


Y 3 


Y 4 


2-5 


H 2 C=CH- 


-CH 2 


H 2 C=CH-CH 2 


H 


-OCH3 


2-1 


H 2 C=CH- 


CH 2 


H 2 C=CH-CH 2 


H 


H 


2-2 


C2H5 




C2H5 


CI 


CI 


2-3 


C2H4OCH3 




C2H4OCH3 


CI 


CI 


2-4 


H 2 C=CH- 


CH 2 


H 2 C=Cfl-CH 2 


CI 


CI 



*^iiT*) 0 . C © *> #Jx_ |f r*tty hSF-BJ (B ^fl;^ 

±§e^; (i) ^/c(f (2) 0&#jfe#©E^atijR&fc*ijR3n* t> 

m K f& b T f£$& SI ic x z. Z> c £ 7b< X # 3 i)U —f& iz If . 0.0 1 
-0.5PHR, #C0.02~0.4PH R <D ISffl 1*3 if X £> 5 « 

7 



WO 01/77720 



PCT/JPO 1/01294 



k o * y > > Kn + yv^-jMjf-u — h#£o 

7 x^/kt 'J f- U — A°7t^f /V7x- /l/t 'J ^L/ — Mi <, 

2-tKn^v-4-y h + >"<> y 7 x y > , 2-tFD*->-4-n4 
? h * > ^ > v* y x y > . 2 - t K o + v - 4 -y h + •> - 2/ ;i/ 4? * 
is O V "7 x y V . 2,4-tKn + i/^> 1 /7irA 2,2' - t K a 
+ >>4,4' --^ F*y'<V 1 /7xrA 2-fc Fo + y- 4- / <> , / / f 
;i/^"4-->K>7*7 x y 2,2' -bKD + y-44 h * v O V* 7 ^ 
y > . 2 - t K o 4- •> - 4 - y h * v - 5 - x ;P * > ^ > V* 7 x y > „ 2 , 
2' , 4,4' h ^ fc K d * V 7 x y > . 2,2' -tFo + y 

_ 4 , 4 ' _ v? y. K->.5-tMj9AX^*'<> , /7xy >,4-Ff-> 
;U 2 - t Fa + -> / <>77x/' 2 -f + □/l' 

< > */ h 'JT V' - ;P ^ : 

2 - ( 2 7 - b Fo + y- 5' - * * JV y x — )V ) ^ > 7* h U T V* - . 2 

8 



W ° 01/77720 PCT/JPOl/01294 

- ( 2 ' - fc K n * 1/ _ 5 ' - > * JU 7 x - ;U ) - 5 -tt ;U sK > & 7* f- )V jc x 
f;K>>/hij 7 '/-;K2.(2' - t K n * •> - 5 ' 7 x -AO 
-5,6-^^D<>>/h«J7 y*-;K 2 - < 2 ' -b K v_5 ' -^5- 
;i/7i^^) - 5-xf jl/X/i/^voy f ijj-/-;^ 2 - ( 2 ' - t K 
o * v - 5 ' -i3yf;P7x^/0 -5-^d;1/a;>>/(, i J7 ./» ;K 2 

- ( 2 ' - t K o + •> - 5 ' I3yf;l.7i^;l/) /o»/H) 7 y^ K 
2 - (2' -t Ko + y-5' -7^^7i-;l/) K>'/|>ij7>/^ ,p % 2 

- ( 2 ' - fc K n 4- •> - 3 ' , 5 ' --^ f ;l/7x^^) 'O 1 / MJ 7'/- 
;K 2 - (2' -t Kn*S/-3' , 5' -^f ^7x_;i.) -5-^ 
S"<> V* h y 2- ( 2 ' =f-)V-4 ' -b K n * v 7 *-^) 

v' h U r y*-;K 2- (2' -7f7'JW*->.3' , 5' ^ 
^ 7 x ^. ;U ) - 5 - 1 ^ JV << > y~ h y 7 >/ - ju ^ 2 - ( 2 ' - t K o ^ •> - 
5-*^t:>»7x-;P)^>»/ h y 7 > /-;Pxf;i,xxf^, 2 -( 2 7 

-t kd* v-3' -i3 x^-^u) <>v* h y rv* 

2 - <2' -t + , 5' .?*3yH7*^)-5- 

* o y* h y r 2 - ( 2 ' + h * v 7 x 

-^)<>'/h'j77-/K 2-(2-tKn + i/-5' -7x_^7 i - 
40 -5 o;K > y h y 7 v*-;K 2 - ( 2 ' - 1 h'p + y- 5' ? 
d ^> 4- v ;U 7 x — ;l/ ) < > y* h "J 7'/-;^ 2 - ( 2 ' - b K d 4- •> - 4 ' 
5 ' - ^ ^ ;l/ 7 x — )\, - 5 - # JU > gg <> y* ij 7 ./-^y f ;[/XX 
^ x 2 - ( 2 ' - b , 5 ' - ? n ;l/ 7 x - )V ) ^ > y* h 

y 7'/-;K 2 - (2' -t Ko*v-4' , 5' -^d;0^>'/MJ 
7y*-;K 2-(2' -tFo + y.3' , 5' . *? * * >\, •? ^ ^ )V y . 5 _ 
if;^;i/*>K></|.ij7«/-;^ 2.(2' - b K n * v - 5 ' - 7 x 

9 



WO 01/77720 



PCT/JP01/01294 



_ )V 7 x - )V ) «> v* h y T v* - ;u . 2 - ( 2 ' - k K o * $/ - 4 ' * 
h + i/7x-^)^> , /MJ7 , /-;K 2 - ( 2 ' -t K n + •> - 5 ' -y 
h4 i, >7i-;l') -5-^ f ^^>'/ b 'J 7'/-^K 2 - ( 2 7 - t Ko + 
v - 5 ' -y f;i/7i-^)-5-^^'t:>|x7rJK> > /l> U 7'/-^K 

2 - ( 2 ' - T -tr h + -> - 5 ' -^f;n I -^) / <> , /MJ7 l /-iK 2 
-(2' -tKD + ->-3' , 5 ' -v ? ^37'f-^7x-;l/)-5-^oD'< 
> */ h U T V* - )V £ £" o 

y 7 7 7 ^ 'J 1/ ~ b I : 

2-^7/ -3, 3-v^7x-^7^J;Hif^K 2-->7;-3, 

3 - 7 x - ;l/ T ? U ^fi* 2 - xf;^+->;^t' 0 
C*l£©«fl.»®]R*ll<Z> 9 Kv>/7iy>IS^'<> 1 /MJ7 1 / 

©##F a-c £» *) ^ V 7 x y >^T(i. 2,3' 

t Ko + ->-4 ,4' -v?> h + ->'<V77xr/^ 2,2' --nKo + 
- 4 - y F+y'Ov^xr/RJfS^' , 4,4' -f hnFot 
i/K y V" 7 x J > ; O 7* h U 7V*-;HT'li2- ( 2 7 W Kd*-> 
_ 5 ' -yf;ni-^) O'/h^ 1 /-^ 2 - ( 2 ' -tFo + y- 
5 _ y f - ;u 7 x — )V ) - 5 , 6 - -J ? o )V O V* h U T v* — ^ x 2 - < 2 - 
t + -f£ 3 7 ^ 7 x - Jl ) ^ > V h U T V* - )V . 2 - ( 2 ' 

-t Fo^->-3' -y 5' -i37-f^7 x-;u> 7 h U TV* 

- ;K 2 - ( 2 ' -tKo^y-3' , 5' -^»37*f;P7i-^)-5- 
^n^>'/HJ7 7--'K 2 - ( 2 ' - fc K n * £/ - 5 ' - 7 x - )V 7 
i ^;0-5-^;K>7b l J77-;K 2 - ( 2 ' - 1 Fo^y-3' , 
5 ' -^!37fil'7x-^)-5^DD'<>7b 'i7 7-;K2-(2' 

- t Kn + ->-5' ? h * v 7 x K > V* h U T 7*-;KE <t'^W 

10 



WO 01/77720 



PCT/JPO 1/01294 



ttz, wmsarit^ ^^mm^mt Ltiioy h y r */-juj&ttz 

701. 702. 703. 704. 706. 709; Il^^tiS 
©7f^X^yLA3K L A 3 2 ; GE^k 3* *fc 5t £ *fc JK © X * v - 7 
2 5 0; ^I^IIip D D^^^ttiS[^^ ^ 5 9 Ztfi&lf £ ft. £ . 

^7X^^1413. LA51 ; -> n ft fifc 5£ ^ tt 55! © i/-y-yi 0 
0 1. 10 3; ffi^L^^^^tM© X ;V-yi 10S6 £ft£ 0 

C ft t>^^^®)R^J©^SDa(i. il^. 0.0 l-2PHR,^i:0. 
0 1-1PHR. $^,{C#{C0. 1~0. 9 5 PHR©$5llJf*3# s *£p£ L 

B ft <t LT. jfcgic «k *) . t>/-K7; >#§fc£*!l*E 

LTl*. §H£tt S C <t #T 1 £ 5 C t £ . ^^Mri* 6 0 0 ^± 

©SI 3&T 5 >*ii££}#o t"^ U ^ >H t K7; > # 81 # # 

K #F £ L^o :i©T'^ t>y - KT 5 > ft^^t M © #J £ LT 

li. 



11 



WO 01/77720 



PCT/JP01/01294 





CH 2 -C00-R 
CB -CO0-R 
CH -C00-R 
CH 2 -C00-R 



C H 3s XH 3 
Ch7™ 3 



CH 2 C00R! 
CHC00R 2 
CHCOOR3 
CH 2 COOR 4 



RixR2«»RsxR4 — 



H 3 
H S C 




H3 



£tz\t -C 13 H 2 7 



1 

R 

R=-H -CH 3 



-fiM&t ITIi, miL\Z. B^^tf^ ^-^^^tt-^©^^ k" > 6 

12 



WO 01/77720 



PCT/JPO 1/01294 



22LD, 765. 1 4 1 9FL ; /lil^Uft^^ 

ttliiOTf*^ X^yLA52> LA62 ; L 
S 2 6 2 6 «t'^flj ; 5Ci^-e§5 0 

^SMtKikSiJttfffl LT, 0-1PHR, »SKiiO. 1-1 

PHR, #i;}flL(iiO. 2~0. 8 PHRO|£i(*j0tTf ^Sfeft 

t>nJtgt^5o ^Oi^SKSTt^Sliltlil, 2, 2, 6, 6 
-^>^f;^XiJ>;;M^7^JI/-F J f'2, 2, 6, 6-f t>7 

> tr^ y ? t ? y u — h # #3$ # s, n . cneiiii^i 
y-jc- h^ft^^ajfc :at'l5, ffli^KtcW 

13 



WO 01/77720 



PCT/JPOl/01294 



mvuzmmzntznMRttm^m-e&t) . z.<DnmKMm : ?-m (3) iz 
< i ) . mm\m^m l/c h ©^fe©/c j6©ephijji < 2 > . 

ftMRMm^m (3) ©affiK7k##4SA^S©£Efijt'r5*:a6©&A 

^Mm^£ii/&-r s /c#>©^#j® (6) . m&mm <6) 

mm ( 8 ) cf ihi « « ( 9 ) # ££t8:tt « d t * (*©»«etc 

o^TIi, PCTIH^PiWO 9 8/ 1 8 0 2 8 ^&«#J8D • 

EPtfJJi (2) 14. SS. (1) iSit^l (3) <Dm, 

0®^MJ1 (1) ©Jb^MIJ^/1 (3) ©^l*#J®±{C|^ 
lt5 Ci^T'^ ^5k*TBPJ5!k X ^ U — > EP $!k > ^ S> ^ 

* * -7-3 -±-wnmfcMm^-m < 3 ) i*> # y * -*k* - bum. 
(i^i^^-^itTse^-r * ci*>'T^5o $ ^fe^Ji lt. &m© 

WttBfk fettfifK Btjie^ < 1 ) RV ( 2 ) 

<i) KitnmRmm*m (3) i:i^fc©^ i>*tiig£ 

14 



WO 01/77720 



PCT/JPOl/01294 



tip C t 3<, $ ffeii Lt^^©fil^ > ft ft 

M£K £:M£®£k 3, < 1 ) SO* ( 2 ) yiftomytmmte £' 

Z^mts-GZ c t *<T# 5 0 %Sft$Jl (1) Ii21^±0lf: 

^TSWSItai^ii (1) ^ifilctS/ctoCffflLiSMiisiO^ilT 

f 1/ >il^>-l 'J / a f 1/ >^1« t*0t U 7 >( > #tJi*U -tr ;U a - x ^ 
ffljf . V U ? >W1$gft £' *< ^ tf* £ ft . ^Tt^ # U * - sK * - M»flg . 

^ ) r ? u ig>ffc t--^«flg&a f u * >«flf * o 

tt-tf©3p*^*»ih-r*fca6CS»SJM*^« (3) £&&mm (6) 
i tilfi8@ g|5 (4) Ici^TMMA^tiSC^'JifiU^o 

Z(Dm&&A<Djj&;£ Itli, #J;i(i\ *ffl#fff& 3, 190, 17 
8^ r^ISM, 0 2 5, 1 5 9-^ HH5BS 5 0 - 2 8, 6 6 9-"f&fB# 
i:i$tit^5^^Sfflt5:i^T^5„ ^^ftj/f (6) fcJBt^S 
Liu, flj*.!*^ ^ ) r * y ;i/^J3i. # y jcx-r;niffl^ t 

15 



WO 01/77720 



• 

PCT/JP01/01294 



<6) t®g^©^feiLTiis *n&foti%f®<D$&mw&ffimm&m, 
m®iit-&ffimm&&. $mm®ntnmm&&m, m*mmfcnmm&& 

(6) te^&ftJI (7) <D ±m iz t> tz ^> T 
^ctKi^t^ *5i>liSffMf^f (3) £©g&£-SB*K <Tfc 
(4 ) fcEPJM&tt ^ii^^fz^g-r a CifenJ 

#6 -e * § o 

;£J#teJI (7) ^t^tS^fiO^jilTii, SWKJtfjfc^ji (3) 
^i'i:Hiftt5/:fei:ffl^5ifiI (8) J: Sfttf SUJB £ # - 

•? z z tii<-v% %o rnmrnm (8) ©fc^oif^jHti^ seeh& 

;UT^UU-h. 'f 7^^f^7^'JU-h> J — ;l/ T ? U U - h if 
© T ? U ^ixzf;^7 * U g^g? t" - )V is. £ t Lt# £ 

T * U . # U i X r- )V Jh , JC # + 5/ ^fli ^t'^b^5l)©^ffl^ 

16 



• 

WO 01/77720 



PCT/JPOl/01294 



mffifcM is - h fcfc^x. &A£^\,/I ( 5 ) X i) *>KM%M <H 1 K 
<^ T ^ EP 1 0 T- $ ft 3 #U ) (cig^^/j:<it>lo©® > -f & =b . U 

i {r is^xmmumm ( 1 ) > ep jsu jb ( 2 ) &o*??*§s&m^;i ( 3 ) 

( 1 ) CO $ ^*'/-;^ -7 y v^gft^m&u^ ( 2 ) ®< 
> v* t p ^ >i$^^^^I«ti5^/,i < t h 1 «©^7t^^^> Wi£ 

ft. ^ftcioT, «^fctt^tBi-e©^*fe©iB«^^tt»c«nfc+i 

17 



WO 01/77720 



PCT/JPOl/01294 



* zizfc tT, mm&mm ( 1 ) . mmmKmn^arnvtz k> >> - h © 

*fe©*:i6©epfliJJI (2) „ fSiff^Ui^/f (3) ©m®{C7jc^^«A 

&&ttm&Xftir ZXftibM (7) . h £ffe©« Stele 

5 /c&©£jf3tjjf (8) £iUJ£&ji (9) KZ&iaLVZZLtifi'V 
£ 3 (^-©t^fflK^^TJi. #Jx.li\ 8 - 8 6 9 1 0# < = 

U. S. Patent 5, 824, 3 9 0 ; E P - A- 6 9 3, 697) 

nm© h © *&m~? s ci^-e^^o 

fe^x, ^A^l ( 5 ) <fc 0 h AM^tm (H 2 {cfc^x^EP 1 0 -Ctf 

s n #jj ) tc is ^ ^ t£ < <t t> i -3 © ® » tft^^0 2i:*;^Tii^i 
a < i ) acf/* fcnEpjsoji ( 2 ) 4- =. - y3-7--ssifi»i/ 

-h©^^-<t|5]^CLT. fj IB^i ( 1 ) © > V* 5 — )V t? t U > 
^:&7fc3&#4£.tfa; (2) ©O v* t°7 < 

^JS#|J 1 

18 



WO 01/77720 



PCT/JPOl/01294 



y hffim r^-t'D> H3000J10 Oii^, B*4h 

m^^^tWKDO^ t° v V^fe^Tfcgm I"* y hSF-BJ 0. 
1 £*SIU < > W $ ^v*-;l^ t y >^Hfem^^f4 i'-tr -y h S 
F-GJ 0. 1 liSf^ J: [f£#^^1±l!0 r h 7 >j > 

|k>^-K7;> rt;-;HS 2 6 2 6 J 0. 5 SM£B£. = 

IllOOr pm©&#Tl 5 # Pi§ L /c „ 

c "J a $ iPli ©Jt# 3 0:1 T'fffttJt^ 

3. 0<DX? y ^ -£t£g L^iUMfctJ L*g£ffl^T. L&Jg2 4 

0 °C. ©fegfc 3 5 r pra©^#-C. PS4mm©yX;u^b,}?aiU/c^, 

c u y h ^ 8 o °c. i 2mm®3kft*v&.m vtz&^ x ? y * 

-S$tnii©il:^3 0 : 1 T fffit Jt #3. 0©x^U^-^^gL 
/c^ifli^m li^fflC^T, WttS LzSM 240 °C. H]gI50 r pm0^ 
#Tft>ffl L LTJP $ 2 0 0 /im®l'J* - 4?* - h v - h 

c o^fe.^ y ti - - h mm -7 4 )v <d mm k » 5 0 u mom^ ® 
7 ? y jumm? 4 )\<2* (i^fb^ii «rt>rai/>oo7j) 

£ 2 0 0 °c© 1 *f©^n -;^ffl^tiif L/c^. y * - 
MBit 5 i 9 K LT, = ft«IS??#£Jtf3R^£0 

Lfc£S*JB^T. /&7£&j£2 0 0°C\ ^fE^5 0 k g/c 
m 2 <D3kft-(: BE.mi8.m JlDEETT 3 0 °C £ T'^ip L T £ WAS v - h £ 

y # - h« It = ft It 3! 4- a. -~f 3 

19 



WO 01/77720 



PCT/JPOl/01294 



16* «y h ^ ;u h &5t#J r'<-f n > G A 2 3 1 0 J ft" ft L&ic ct *) 3 

5 # m©^$ xm^mm v^^mmm^wi^m y * ^^zfti&vtzo 

_LiB = ftM* * -7a - *--S?S»fiJ»>' - h *5 J: tf#S^#JSJf 35l 
ftfom y J /^*> IS g#0^£a£!f ^ a t i/ U 3 >o-;u 

Jfc$£#J 1 

TpJRO^^t** * -7=3 -^--S#»SJH'> - bTfeSftS 3 Mtfcjt 
£*tjm0frS#-> - h r^^f 7* > K^U- K # 3 9 2 4 J 

-try > 5 >7ic «k *K AJ»ft£4 sjsu &ytftmo moojtm 

*#TJw*5C>TiW^jRSffi«*< 3 9 0 - 7 3 0 n m "C ft £ IH HI 1 0 n m 

ax) £ ;}c J6 /c 0 

JifB&IJx^? B^IiM© J IS Z8722-19 

20 



WO 01/77720 



PCT/JPOl/01294 



Y, Z) *> .ktffeSj&flji (x, y, z) 0 £®mizmm<?>ytD 

7-7xft^-hC i 65AI*i^T, STABi**** 3, 0 0 0^f9« 



AAA: 






A A 




5 o 


A : 




So 


B 






C : 


fed* fife Lfi'fb tt^-So 




{::> _tisi 


life^J 1 Rtfltnm 1 of^tt+a-y^- 





^ ? h^©ffll^fe*«-^-r 0 HJfcfltJ 1 6 2 0 n ra. £ 

■ARM^l* 1 6 5 %-C& <9 . JtifctftJ 1 ©ft^&gte 6 1 0 nm, 
1 0 4 %T'<fc tz 0 



21 



WO 01/77720 



PCT/JP01/01294 



3 





mmmi 




A m a x (n m) 


620 


610 


(%) 


165 


104 


X 


69. 48 


48. 58 


Y 


39. 83 


29. 30 


Z 


1. 49 


0. 91 


X 


0. 627 


0. 617 


y 


0. 359 


0. 372 


z 


0. 013 


0. 012 




AA 


A 



*>- h ©ws $ (&mji£) *^tYfni 39. 83 

tik&m 1 © 2 9. 3 0 KJt^f* 2 frK:*^ tz 0 £ . ft&1£$t& 



22 



WO 01/77720 



PCT/JPOl/01294 



£-£ts* t ©kike: as tiiznmRmssj-mfr <& 

£ ASH v - fct^T. MA^^iick 0 U^jtii; 

ifi<^4>ft <iu o ( i ) 




(1) 



5* + . 




(2) 



23 



WO 01/77720 



PCT/JPOl/01294 



Y 1 *) X Z>* Y a te * ft* ft7.K55tJ!^. yTyS^ Tfr*)V&^ TJVu 

T'J;^+->$^ *J^*7;kn + yS, T -tr h 
* v^&T;^^^ i/ ? o r^^u** ti 7 x — ;i/^"C 9 ^ 
Y 3 fc cktf Y 4 ti *ft*' tlTk Still ^n^f >J^^ 7/l/n + >/l, 

< <t *> i mz-km-rz c <t znmt •? m elm ^ - * «, 

2. ( l ) ©o w ^ y -7 >; >%kmtmwfr, R'RtfR 

tfe^f*»flT*5g^©i!sii» i miztzm<z>'£it&nmBitt -> - h 0 

3 . & ( 2 fc°^ v^mft^^. Y^tfY^*i:7 U ;U 

Itfe 05.oY 3 S.O'Y^*iC7K^^^T*^5C (2) ©#fe^£:)fe$fe 

^T'*5i^0iif i EicieaostTfctsmfa mi* •> - ho 

0.01-0.5 P HROffiirtTtft 3 If ©$51111 1 ^IC 

m.mm i m^^mom^nm ^> - h Q 

6 . myt&mz^&i- y v?>st>y-K7^ vassal 

fSiy- ho 

24 



WO 01/77720 



PCT/JPO 1/01294 



8. m^^m^mtu > v* h 'J 7 i / - ^ ^ i fc li k > y 7 i y > 2^ 



25 



WO 01/77720 



PCT/JP01/01294 



Fig. 1 




Fig. 2 




1/2 



WO 01/77720 



PCT/JP01/01294 



Fig. 3 



180% 




390 440 490 540 590 640 690 

Je (ran) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP01/01294 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 G02B5/12, C09B57/00 



According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 G02B5/12, C09B57/00 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1926-1996 Toroku Jitsuyo Shinan Koho 1994-2001 

Kokai Jitsuyo Shinan Koho 1971-2001 Jitsuyo Shinan Toroku Koho 1996-2001 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


A 


US, 3458880, A (J.R.Geigy A.G.), 

05 August, 1969 (05.08.69), 
Full text 

6 JP, 42-23606, B 
Full text 

& BE, 672224, A & CH, 465551, A 
& FR, 1455513, A Sc GB, 1085456, A 
& NL, 6514755, A & DE, 1469770, B 


1-12 


A 


JP, 61-58099, B2 (NIPPON KAYAKU CO., LTD.), 
10 December, 1986 (10.12.86), 
Full text (Family: none) 


1-12 


A 


JP, 62-12822, B2 (NIPPON KAYAKU CO., LTD.), 
20 March, 1987 (20.03.87), 
Full text (Family: none) 


1-12 


A 


US, 5272562, A (Minnesota Mining and Manufacturing 
Company) , 

21 December, 1993 (21.12.93), 
Full text; all drawings 
& JP, 6-25006, A 


1-12 



Further documents are listed I in the continuation of Box C. Q See patent family annex. 



* Special categories of cited documents: *T" 
"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing W X" 

date 

°L B document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other H Y" 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

document published prior to the international filing date but later 
than the priority date claimed 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
24 May, 2001 (24.05.01) 


Date of mailing of the international search report 
05 June, 2001 (05.06.01) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



TNTlTTJM A TTOXT A T CP A1>PU P1TPAUT 


Intf*msiti Anal nnnli/vafi/in Mr* 

PCT/JP01/01294 


C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


A 


Full text; all drawings 
& EP, 609880, Al & AU, 9352808, A 
U CA, 2112524, A & BR, 9400370, A 
& AU, 661217, B & CN, 1099872, A 
& MX, 184832, B & DE, 69425448, E 

US, 5601911, A (Nippon CarbideKogyo Kabushiki Kaisha) , 

11 February, 1997 (11.02.97), 

Full text; all drawings 

& JP, 8-234006, A 

Full text; all drawings 

& EP, 714040, A Sc. CN, 1131091, A 


1-12 



Form PCT/ISA/210 (continuation of second sheet) (July 1992) 



m&mm&fs- pct/j po i/o 1 2 94 



a. ftm<om+z#m<Dftm {m&&$f&m (1 po ) 

Int. C I 7 G02B5/12, C09B57/00 



K*£fTofc&/hPfig** (S&#?lF#fi (I PC) ) 
Int. CI' G02B5/12, C09B57/00 



B*SHffl|Ff^« 1 926-1 9 96f 

B^m^mmmmm^m 1971-2001^ 

n*mmmmmm%'£m 1994-2001^ 

R*mmmmmmm4in 1996-2001^ 















A 


US, 345888 0, A (J. R. Geigy A. G. ) 


1-12 




5. 88. 19 6 9 (0 5. 0 8. 6 9) 












& J P, 4 2-2 3 606, B, ±X 






&BE, 6 7 22 24, A &CH, 46 5 5 5 1, A 






&FR, 1 45 5 5 1 3, A &GB, 1 0 8 54 5 6, A 






&NL, 6 5 1 4 7 5 5, A &DE, 1 4 6 9 7 7 0, B 





t>co 



<0 9 $ titzXffi. 



J3lES:3g7LfcB 



24. 0 5. 0 1 



Ob.06.01 



e*S*lfT/T (I S A/J P) 
10 0-8915 
KJHrFftfflEJBWSBBHTB 4*3^ 



« # ft R 




2 V 



9 6 11 



03-3581-1101 J*3#| 3 2 7 1 



fil^CPCT/I SA/2 1 0 (JS 2 (1 998¥7^) 



®Ktb®#^- PCT/JP01/01294 



gg*rog511cp#-§- 



6 1-58 
1 2£. 1 



J P, 
1 0. 

(77 ^ y ' — & d 



0 9 9, b 2 ( p mm&^ft.) 



1 2 



9 8 6 (1 0. 1 2. 8 6) 



J P, 6 2-1 
20. 3M. 1 



2 8 2 2, B 2 
9 8 7 (2 0. 0 3 



1-12 



8 7) 



US, 5272562, A (Minnesota Mining and Manufacturing 
Company) 21. 1 2 . 1993 (21. 12. 93) 

&JP, 6-2 50 0 6, A, ±X. ±m 

&EP, 6 0 9 8 8 0, Al &AU, 

&CA, 2 1 1 2 5 24, A &BR, 

&AU, 6 6 12 17, B &CN, 

&MX, 1 8 4 8 3 2, B &DE, 



1-12 



935280 8, A 
940037 0, A 
109987 2, A 
6942544 8, E 



US, 5601911, A 
ha) 11. 2 £ . 1997 

& J P, 8-234006, 
&EP, 7 14 0 4 0, A 



(Nippon CarbideKogyo Kabushiki Kais 
(1 1. 0 2. 9 7) 



1-12 



A, 



&CN, 1 1 



3 10 9 1, A 



iSPCT/ 



ISA/210 (®2^<— i?toWi%) (1 9 98f 7fl) 



